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(54) PRODUCTION OF POLYPROPYLENE RESIN 
COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin 
composition excellent in elastic modulus in bending and 
heat resistance useful for automobile parts, etc., 
having decreased adsorption of crystallization promoter 
on the talc by melt blending prescribed talc with melt 
blended composition of a specific polypropylene resin 
and crystallization promoter in a specific ratio. 

SOLUTION: This resin composition is obtained by melt 
blending (A) 40-99 pts.wt. of a highly stereo regular 
polypropylene satisfying equation II where (Nm) is the 
average meso chain length calculated on the basis of 
equation I; ([mm]) is meso-meso triad and ([mr]) is 
meso-racemi triad obtained by '•^C-NMR measurement. 
(MFR) is the melt flow rate of the resin obtained 
according to ASTM D-1238 and (C) 0.001-5 pts.wt. (per 
100 pts.wt. of component (A) and (B)) of crystallization 
promoter such as bis-(4-t-butylphenyl)phosphate, etc., 
and the composition is melt blended with (B) 1-60 
pts.wt. of talc. 



Nm= ( [mm] -ir [mrl /2) / ( (nr] /2) 



Nm^97 + 29. 5 (log MFR ) 
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#a!± wffir e- (m«) 



(54) lS&m<D^m aHU:/Pb!U>?S«llB»fi&»CDieg*S 



(57) [^^] 

mm^m (A) ^vy'^^''\^>^mmm4o--99mm 

35. (B):^/1/>J^ l-60fiftgl5^^e.r/f^. (A) + (B) = 10 

0 fifias{c>PfL-r (c)^£fHi^mooi -SfiigP^^ti^ 

Nm= ( [mm] + [mr] /2) / ( 
(CJ: t9*i6^tL5;;^ y^i^iS^ft (Nm) . ASTM Dl 
238 {^i^i^jSiJ^L;^c7^/i^h:7n — h(MFR) 7X 
^ : 

Nm^97 + 29. 5 (log MFR ) (ii) 



r ^> K ( [mm] ) tp^y - hy-fT^y V { Lm 

r] ) t^^-h^^ : 

[mr] /2) ( i ) 



1 



10 



?fp, (B) i^Qomm^^j:hm:i. (a) :}dxxi 
(B) (D'^moo m&m^nvx (o ^^^mmo.ooi 

Nm= ( [mm] + [mr] /2) / ( [mr] /2) 
{^.X^a^i^hth^;^ yWi^MMM (Nm) ASTM 
D 1 2 3 8t::^ev^SlJ^L/c^yl-^:7^ — V— h (mf 
R) (ii) : 

Nm^97 + 29. 5 (log MFR ) (ii) 

fflb. (A) Ti^vy'titruiymmm^xi^ (O 

(B) t^yw^ ir^®a:/t-v Ff^r ir&if^mt-r^:^ 

[0 0 0 1] 
[0 0 0 2] 



(2) ^m^^9 - 1 8 3 8 7 4 

2 

* (A) .-Kyp^n t:'*U'>'^W^&i: LT. ^'C - NMRT^SfJ 
^Lfc;^ y - p< y b^-rr^y K ( [mm] ) y - ^ir 
^ h^-f r :y K ( [mr] ) t:^^hdi^ ( i ) : 
[^1] 



(i) 



20 



30 



[0 0 0 3] ^fc. ^y y^n t°i^^-^llf^gt LT. y^u 

Nm= ( [mm] + [mr] / 2 ) / ( [mr] / 2 ) 
tClct >9 5f^46^tt^7« y^i^iS^S (Nm) i: . ASTM 

D 1 2 3 8tctSv^aij^L.;^ciyyi-hyi:j"U— h (mf 

R) (ii) : 

[0 0 0 8] 40 
[«4] 

Nm^97 + 29. 5 (log MFR ) (ii) 
fflb. /5i^o (A) yi^V^^^''^:^mmm:^XXJ^ (C) 
(B) ^/i-:^^ir^^Sty'uy^K-r'5r^^^#m^t"6;^ 

[0 0 0 9] :^mmmj'^ L.^^mm^sxri^^-To 
(4) mmmf$.mK (a) 7f^v^xi}^^u:^^mm7o^it 

Nm^l03 +29.5 (log MFR ) 



[0 0 0 4] ±m(DXo^mmmf^mimm't^{at. 

{ST^itTL* 5 ^ir^^fc^o #>^¥3-74264 ^ 

^Am\^m7r^tix\^^^^/\^i^<7:>ni'^mi^. y^at^i^y^- 

^^u:/:/n ^/^^S-g^f^lOO fifigptii^Lr. 0.01- 

[0 0 0 5] :^mmn. ^/i-^i^xxj^^^BrnM^^tj^^ 
vyx:^tr\^>'mmnmmm^^\^^x. mmi.fz.ifS^^mm 

[0 0 0 6] 

iw^m^nm't^r:iisb(D^m ^mm\^. (a) y^^vy^ 

n t''l/V^^»flg40-'99fi»aS. (B) ^/U^ l^GOMM 

ut^hm^. (A) ^xxi (B) c^^-a^tf-ioo 
LT (c) ^^Hmmo.Qoi --smm^^^tymmmm^ 
coMit;^?i-efcor. (A) TKy y^n b°i/>-^4tflgir b 
"c - NMRT'S'J^byci;^ y - 7« y Fy-^r ^/ K 

( [mm] ) i:;^ y - ^ir ^ F^-^T^^ K ( [mr] ) t^^ 

( i ) : 
[0 0 0 7] 
[^3] 

(i) 

*95figg|S. (B) ^/l-^ 5-'30fi»aS^^t3l>*i-. (A) 

*5cJ:t/ (B) c^-g^ftioo fiSgpci^c^ bT. (c) ^^^m 
^JO. 005 — 3fifi^H5^'atf±fScOl/^Tn:^^(^:=^ffio 

(n) mmmf^mK (a) ^Kyy^n t:°l^>-^^tflg70- 
95fifl:gi5. (B) ^/v^ s-aoSigp/i^^t/lc, (a) 
:^J:t/ (B) <7:)'g^l+ioo Saaif^>s*LT. (c) ^i^g^m 
^IJO. 01- 2 mftgl5Sr-^tJ^±fSOV^Ttt^^<^>^r?i, 

(MFR) 0.01— l000T-fo5±f^t^)^/^Tt^;^^(^::^?io 
(^) /i<y l:^uy-^fi^flg^;ljoV^r. MFRirNmi 

(iii) : 
[0010] 

(iii) 



(3) 



- 1 8 3 8 7 4 



[0 0 13] 



20 



(h) (A) ^Xl^ (C) ^^tP^Sty^'l/^^Kife 

fiSc5> (A) (B) S:^tr^a>^'i/>^K4^ir 

[0011] ^ 

Nm^97 + 29. 5 (log MFR ) 

»Sb<t^. (iii) : ^ 

Nm^l03 H-29. 5 (log MFR ) 

(omm^mr-ir, ^h\m^L^<i^. (iv) : 

[0014] * 

Nm^l09 +29.5 (log MFR ) 

U^ta -::^l-:7^^/^<^)3tfcm^f$: (^^^^^^^'^{^ 
< Mm^tt::=^nt:''i/i/Jtg-g^^$ (I CP) . m^l^':^ 

[0 0 15] ^rT% (Nm) ti. v?:j^iir 

Nm= ( [mm] + [mr] /2) / ( [mr] /2) 

[0 0 17] ^fc, h:7a — h (MFR) 

A S TM D 1 2 3 8 ^^^^V^. 230^. ^M2. 16 kg 

Rf^, 0. 01--1000-efe5(^^^iT^ LV\ 0. OItI^yISc^^ 
^?i^^PXl4^5^< /^5MfRl;^5fe'9. ^tz^lOOO^mx. 

[0 0 18] :i(DXo^^^V-:^^^^i^>^^mmi^. ^(o 

m^-)jm±m'cw&^^f^\^i)^^ ^Jx.^^4#r?l¥7-l333l9 

(a) -^^^^^^i/^^A, ^^>^. yNny:/*3j:l/mT'#t-^ 
tt^t^^^^i^^^^^^^-r^Ilfl^fiSc^^^. (b) ^mr;\- 



* {mn<^'mm(Dwm^ ^mm\^^^^x\^. (a) ;Ky:7^ 

- NMRCiJ: y¥l^ii«S (Nm) ir . as 
TM D 1 2 3 8 {c:t^l^ay;^Lf::;^/l- h^t:^ — U-— h 
(MFR) (ii) : 

[0 0 12] 
[»6] 



(ii) 



(iii) 



(iv) 



t!V >r AX V—. =7 V K— /l-(JamesC. Randall) J: ^ 

ymerSequence Determination) J ^ ||37M^ T^y^%. y 
^ r7^l^;=<. (Academic Press) ^ n>-K>^^ 1977^{;::fE® 

MRi::J: i^ffl^Lfc;^ y - ;^ y h ^-f r :y K ( [mm] ) 
h^y ' ^y^^Vy^r <yV ( [mr] ) <t;^^^>. 
(i) : 
[0 0 16] 

[iSc9] 



30 



40 



T% (d) ir\yy ^lyhmt^"^^ (^iill^) ^h\z. 



[0 0 19] ±IE (a) [lf*:^5^fi^?'Jx.tf. ■^i^^'^^i/'? 50 



(i) 

Mg (CHs ) 2 ^<^v^T/t-^/l^-^^'^v'^7i^ ; Mg 

(Ce Hs) 2^C9v^r y-Zl-'^^'^^V'C^ix ; Mg (o 
C4 H9 ) 2 ^(^i^T/^::3^V-x-^^^^i/^7 2^ ; Mg (O 
CeHs) .^COv^r y-/^::^=3ei/'^^'^.v-r>i:, . 
HsMgB r ^c;9/^^>7*>'{t:r/^^yW^^^.V'?A ; C 
6 HsMg C 1 ^(^^Na/T'^-vfbr y--/l-'V^*^.>^T>jU ; 
(C^HsO) Mg B r ^^^/^^<>*>->^|::T/^:^^v'•^^ 

^v^^i^ ; (Ce Hs o) Mg c 1 ^coy^n/7*:/>fi::r y 

— /W;:r^i/-^^'-t-v'5' A ; Mg C 1 2 ^co^Nn>7*>'{t:-v 

(a) m^i&'^mmcom^. ^m-^^^^-'^^^j-^t^hmm: 

mn^hti^o m'T'm-^mt^^t\^x{:x. 

^) , T/i-:=i—/i^m. y:^/—/t^m. ^—y^ji^m. 



(4) 

5 

^:7:3i/— a :7 my —/u ; HS i C 1 , 
^Bg63-264607 ^<Z^^. 4^r?iBS58- 198503 -^<:i^^^c5 J: i;^^ 

4#M0S62-i469O4 ■^<^^^^:pa9f-r?l^$nrv^^:6'^£^ 

mity^m. (y^) -^^x„M (OR) ,^ (rrT% 

T-fetQ ; MJiB, C. A 1. Si *fcfiP-efc«9 ; Rti 
J:«9#bn6-^^^^v'^A^^@fl^^ (^) 

64607 '^^Ami:imm<D:^m) o 

[0 0 2 01 ^{Sfi^ti. ±IELfc (a) mi^^^A^. 

(b) ^«T/i-^ ^i^A^L-g^ffe^^jco^* (c) mm^^m 

it^mco^^T-r:. (d) {mK.\t^=^i^ 
^nt:'i/>', rx:^#c^a -;^i/:7^>-) 

^v'y^/I-'-2- ;r=^■t^^/^ T^^^^Wl^i/^ V. 2, 3, 4- h 
[0 0 2 1] f^mm-^l-X. :^^t4^f*:(^#ffiT-efT 5 <7) 

M-g-^T-t^ (b) w^r/u5:^'i7i^>fi::'^#7cos*t^. 10 
—500 ^ v^/^yv h/i^t^^^x^{:im\^^hn. 

(a) (lft:^^4i<7>^^ VI gJST-a/c 19 1 -50,000^ 

/^^/ce^<^:5^:lfflv^b^^o (c) ^m^-cmit-^^ 



4#r?l^9 - 1 8 3 8 7 4 

6 

-v'-fl:^ (a) @ft:^5J^l g^tiVO.l -200 g ^-^5 
[0 0 2 2] ^(DXoii^mm^ntiM^fi^^^i^. 

[0 0 2 3] TiiK Lr#e>^^:^c«^^^^fflv^T. 
t LTfi. Li, Mg. Ca, Zn. Al (D^mit^^ 

»^L<. 'g^d^f^ hyy^/i^T/i-5::^^7yN, hy^^yi^ 

K; y ^/UT/i^^^^7i^-t:;=^;^^ n y K^tDT/w^/i- 

r/i^^ :^^7^^r;^:^^^^>r k ; i^y ^/i^r/^5:::^^Ay 

-^tt'f[:-^4^i: LTfi. e^i|x.t^v^y h^v'y^/W2- 
i^->->:? n-\:^V/l-v^^>'. 2, 3, 4- h y y ^/W3- Tifv- 
^ n^^-^/W h y y hdri/v-^V-, t^'^c. (;^^f-v-^ a 

[0 0 2 4] ^fi-^S/St^. b< t^Mte (^J;tf^' 

ai>^#(^7FSl4^^t;*m4^*5j:t>mt^^y-^-*) ^e. 

fi-g^^U^-SO — +150°Cr^ S^idE;^ 1 -60^JEET'tT5 ^ 

r^x^^o m^Rft^i^>^<y^^xhmm^xi:>x< . ^ 

;^cl^T*fToTt. 2mi^±<D^^Xff^Xi:>^^\ 

[0 0 2 5] ±m<DX^{:^i.xnbrb^mm0.^A^m^^ 

Tfi^SiS^fT5 ir. ^'C - NMRicJii^^i^fcy y^ 

i^it^ft (Nm) i:. y/W'h:7t:2 — h (MFR) t 
(DmmK mm^(ii)X7ri^th^m^^m\^:^Vy'r2i-ru 

[0 0 2 6] :^mmxi^mir^7i^V'^^^'i^>':f 

n ^S-g-flsiCO^f ^ 4^Pf^^7-62047 

y t^uv-^-r-Sxg (:^Tt-^i-x@a) i:. y'a 

(1) XSa 

t:i^x^^timm)&'^(o^^Txyrn e'i/>'^*^-f 



7 

^ V u ^ffitt^^kTKm 4^ *3 J: y ^ ^ 43 X- 

no :Lt^^x^^o m^umit.. -sot:- +150 

[0 0 2 7] XgaT^t^. ^ ^Xmhth^^ V 10 
(2) ILUh 

xrrt^ti^m^^{^<D^m(D^:^^hm's:mi^ir^ :z t:^^ 20 

[0 0 2 8] jLUhxnhth^^m^i^<omi^. 

[0 0 2 9] XH5X^a:JoJ:I/XSbf^. ^(T^IHiJ^ (C. 

^rcitmz.nom^^w^(o{ii. xga .txsb ^^^^j 

ggfflf^r ^>t)-e^^o -^c7)4^T->b; XSa*Dj:I/Xg 
[0 0 3 0] *:^B.^^^:Jb^V^T^ffli~5 (B) ^/V^fi. 

mm^m^m\^x^^xiy^\^\ 
[0 0 3 1] mmmm^nt>m^{a^. wai/^v^^ 

[0 0 3 2] (A) ^y P^ne^UV^Itflgioj: 

(B) ^yl-^t^. (A) 40~99fi»gptc:MLT. 
(B) 1 -60fi^§i5;J>sga^$ix5^ j:<9i?4L<t^. 
(A) TO—gSfifiaSt-^CtbT. (B) 5— 30fiagi5T-fc 

m-fm^m. wm'&^\^Ai-^^^^tf>^x^'r. ^t-^ 

[0 0 3 3] *^P^^r*5V^T^ffl■t-'5 (C) j^Hm^'J 50 



^m^9~ 18 3 8 7 4 

8 

l^^J:f5 J: i3 ^H^Spm^^J/i^ ^ 5 ffiP J: "9 ilW ^ ns ib^ 
^^T*$>6o y ym^^SB^H^^^Jt LTf^. 0ijx.tft:^^^ (4- 

/u) ])>^m. fc'^ (4-t-:^^^^/l/y rc^/i-) tr 

^ (2, 4-v^:^^^yl-:7:nz^/l-) y t^'>^ (2, 4-v^:^^ 

^/l-y'^::^/!^) y t*;^ (2-t-:/^/W4- ^ ^/l^y 

:x:::i/U') y >^g^. t'^:^ (2-t-:/^yW4- ^^/i^^^^ 
/u) y t^';^ (2-1-^^^/1^-4,6- v^;^^/t-v^:3^::^ 

/U) y V'^, t^';^ (2-:^^ n^:35^v-/W4- ;^^/L-yzii^ 
y fc:^'>!^ (2-a - p^^/Vv^i^ i:z^^V/l-'-4- ^ 

^/wy^nmyix) y>^^, t:^';?; (4-y ai:=iyw:7^ri/i^) y 
^^ffi^. (4-:^^ ^:/i-y^:=^/i^) y 2,2*- 
^/t'-;^ (4, 6-v^-t- :/^/wy^^/i^) V 2,2'- ;^ 

2,2'- j^t^U-^^t:-'^ (4-:3i^/W6-t- :/^/V'y ;n ^/W) 

V^^m. 2,2'- ;/^l/>'t^;;^^ (4,6-v^P<^/V'y 

y ^-^^ 2,2'- (4-;^ ^/W6- a - ^/l^ 

iy^ X2^:^-y/U^ zx^::^/U) y 2, 2'- :3if^yy=Ve' 

(4,6-v=-t- >^^^/i^y^-/w) yy-^. 2,2'- ^^y 
7=Vt:^';?5. (4-sec-:7'^/i/-6-t- ::/^/i-':7^^/^) y y 

yv^. 2, 2*- (4-t-:^^^/l-y zn^/l-) y >^ 

2,2'- t:^';?!^ (4-;^ f'/v-e-t- ^^/i^y znin/v-) y 

2,2'- t:^'>^ (4,6-i/~t- ^f^/Vy y 

So rtLfetiiam^4r*t. 2S«xm^^J^rfflv^sc 

i:^T*#6o 1^"e^>. 2,2'- ;^^l/>^t'';?^ (4,6-v^-t- 
>^^NA-lltLT. ^tz., t'-y^ (4-t-:/^/l-yzn::=i 

/U') y ^/^-^ h y 57A(j:, mmTr'tf:^^-:flSiA- 1 0 

[0 0 3 4] y/u\f h-/i--m'^^smmt brt^. ^ijx.f^ 
v^^>^v^y y=vy/^fc:^' h— tf>^ (p-7^^/w^>^v^y 
f=V) y/i^t^'h— /i^, (p-^^/i^-^y^v^y y 

h-/w^. mmNc-4 ti.xE.)^Mj±it^ m) 
[0 0 3 5] p - (t-y^/i^) ^&^mr/i^^:^^j^m 

m) J:^9mlS$nTV^So 

[0 0 3 6] i3^0^^£^0l^^J^ UTfi. <^J;tti;^yi-4^V®^ 

^^m^-r V y 1 . 2-t: Kn:^v^:?;7^r y y^:^ y 



9 

[0 0 3 7] *^0^ic*3u^T^^. ^mL^ti^^^^mm^m 

[0 0 3 8] (C) ^^^mm^. (A) ^XXJ (B) <D 
^fHOO fiffl^iC^C^bT. 0.001 fiaifi5i^±. $?*b< 
t^O.005 fiaa5KJl±. J: "9$?* b< m01fifi?FiSI^± 

[0 0 3 9] ^WM(D^W:l'i. JtlSLfc (A) yi^Vy'^ 

(B) ^/v^ 4:j^^p LTSi;^^ia>^'i^v K-r^ 

l^Pgco^iay^'i/vKT% ^55- (A) (0{i^:^j:< ti,-^ 
t^l^ (c) i:4r^St:^'i/>^Kb. m2mmXf^^^ 

(B) . fc^v^t^rtLir^^^ (A) (Dm^t^mmy^^ 

[0 0 4 0] mi^jSgc^^^j^^^'W-^^K (4^y ^^n^t^'V'^/ 

ti. 120 —300 X:xfio(r>ti^^^\^<. J:«9$f*L<t^ 

180 -250 °CTfeSo :ifc||2^pgc^^a^ia[^. 120 
—300 =CTtT 5 CO;OW^ L < . <J: "9 L < fllSO —25 

mMmrf\^^yv\.x-^^ ^^\^^\%m\<omm'f\^i^Y\z. 

fc. (A) (C) $:^(lty^^l->' KLT^BVN 

rHir. ^5)- (A) ^3<ti/ (B) ^-^t^mw^^^^i^ 
vm'^-Mk.x, ■^^\'cmWi'y'^-^Y't^^h'hx^^^ 
[0 0 4 1] ifm?i(D^m\z.^^^x\t^ wic'^n. 

^m\^xm\i^^^ht^x^^, mm(omM\^. m\ 
mm\> L< i-im2sisg^o®gt:/u>' YcD^^-rfx^x^-^^^x 

[0 0 4 2] ^/h. - •^X2yf\^:y:=fJ^ (E P 

R) , y;f^l^>' - ni^i/>< - :/>$/i;?ai:/rfA (SEB 



(6) ^m^^9 - 1 8 3 8 7 4 

10 

[0 0 4 3] 

[^^ffl] 4fy :7^ne''i/>'^<aflg{:i^/^^*3i;DtS$^«^^J 
[0 0 4 4] 

[0 0 4 5] mmm^^z^itmM\^:^^^x. 

20 (Nm) f^. ^'C - NMR^aiJ^L. BulEb 

^ r 5/ K ( [mm] ) t ;^ y - ^ b T K ( [m 

r] ) t&^^x. mm^ (i) {^m<:>xnm\^r^mx 

[0 0 4 6] ^fc. fttf#14^t^. ASTM D7 9 0 

^^^^v^aIJ^L. r^y'^y hmm^mit as tm d2 5 

^ L> l^'^JI^M^fi A S TM D 6 4 8 1^^^ L 
30 [0 0 4 7] mM&\ 1 

¥i^3&^1.6 mm) 8.3 g :Jo J:O?n-^^1^>^250m 1 *A 

[0 0 4 8] ^t^, n-:/^/V 
40 7^/1^140 m 1 ^ ^XJn-zf^^/l^-^ ^^-iy^ J^^ o y K 

<7:>n-:/^/l^^— 7"/^?^^S (1. 75^/W/y :y h/W) ^0.5 

"r/VbOm 1 {Cn-:/^/u^ n y K38.5m 1 Sr^SlLfc^^g 

^505>FHi;ei^ti-T?STb;^co mwr. 7o°ctm0#Pb1k;^^^ 

[0 0 4 9] 1^\^^X\ ^.(DRit^m^. HC (OC 
2 Hs ) 3 55. 7m 1 ^ 1 0#F0l;O^ttTMT U/cio JJST*^ 

Tf^^ 6o^cTn5^5'^p1Si^;^^^T^/^. s/c^^@fl^^n— ^ 

1^V#300m 1 T-6 lE)^r*-b. mWLX 1 B^fBlj^EE^j^ 



11 

6 g ^[H]iR Lfc. 

[0 0 5 0] ilSfc?^^]^. }tj^l®*5J:U^?KTn- h^St 
^^-v">^^^@ft^6. 3 g*3j:I/n-^:/':^>'50m 1 
nni^/— yl^20m 1 (0.025: y^/V) tn-^:7"^Vllm 

>-#100 m 1 T'2[H]?5fc#LT. mi^fi^^^^^t^o 
[0 0 5 1 ] ±f2C0@fls:^^>ic: h/P::n^-40m 1 ^;?JOx.. 

$ hKmmt^^^^/ h;i^^i^(Di^m^t^ 3/2 ci/.^^ 

J:5{-Eg:^^t:^^>'^>bPx.T90'C{cm^LfCo }t«^T 

mm^^'7^?^xmy\.tLm. 120 °cT-2B#r^i}t}*b^cio 

#^tt/h@ft:t^^H^90t;TffiSiJL. h/1-ni^..g.ioo m 
1T2[E]. QO^CT^if-L^Co $^(^. ^fct^EgmL^^ 

>^^m^. 120 ^T*2»#r^^}*L. ^?at^#100m 1 (7:)n 

^T. ±mxni^tir-f^^(a) 3.5 g^sj:u^n— :7^^>- 

300 m 1 ^Ath^ -5°C(;i/^inLfcio * 

(-^ MJ^^/vr/l-^::^l>i^ (J[^T. TEAL^B&lE-f 
5) (Dn-^^^^^m^k (2.0 ^/l-/y !y h/l^) ^XX^i^ 
^ h^v'7«^/^-2- a-^:3rVyWi/^>^S:. R 

;J;;^tc:^5tt^TEAL*5j:0«>?p« 2- 
f-v'^:' t:i-.:arv^/VV^^(7)JiS/55^n-?:*ti.60 5: y ^yW/ 
y 5/ hyi-*5J:mo^ y^/i-/y ^/ V?v}ifi:^X.o\^WM 

— v^L. #100 m 1 (^n— ^^i^^'-es IH], ^iaClTS+S 

•>i^fi*i'J^Lfe^^. ^ffiS^»ti. ^^(a) IgS 
fci9 1.8 g-efcofcc 

^ ii^T. T I B AL tB&BBi-6) (Dn-^y'^^mW 

(0. 1 ^/W/y 5/ h/W) 6 m 1 t^-:t^>'^/l- hV^h 
^->iyy>'(Dn-^y'^:^MW (0. Ol^/l-/ y h/l^) 6 

^Ai^mmmMt lt<7)*^;^;^o. 1 y :y 

?aLfCo ±fS-e#^tufcfi*^J^^>42.0mg^S;S^t^^ 
'ik. ^lR}t>'(D':fx2\fUl^:^y<—i^\^^ 501.0 g(;oefe4^ 
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vzfri]^''u>^nm^mtco ^^(a) i g^i^ci^co^j^y >^ 

t'l/V>tj5tKft (CE) ti. 33.4k gT*fco:^Co 
[0 0 5 2] ^CO/^:^;t^ y :7"a t"l/V(^y h :7n — 1/ 

— h (MFR) i'i, 0. ISg/lO^-T^fof? (97 + 29.5 (lo 
g MFR ) =75.0) , ^y^^ii^e (Nm) f^88T'fco 
fco ^fc. fttf 3*i4^til8, lOOkgf/cm^ 

116 "CT-feoyCo 

(2) mmmi^mcomm: 

±fE(i) r-saigb:^ci^3:Efr^iijti/j^^/i^y t^'w^' 

10 (PP-i i: y >'^^^^^0^^J-cfc^T^^;^ 

;^:^:/NA-i 1 (jias^ft: (m i^^^mmi t^^-t 
(TEX3 OS. (t5^) B:^mmmm. 030 m 

m . L/D=42) ^ffll/^T. ^^?U*200\:. 111^^300 
rpm C0^f^t=i-T^^?li^L. -<U^y hitLtio 

(l;db^/V>^X* (te) LMSIOO. 

[0 0 5 3] mmm^ 

(1) igAZ:f$:^gIiJtt.i^^7Ky y^n t:^Ui/(7)Mig 
^5»(a) c7:)i^$a 

^^^(11 cod) \^'^n^'^mm.^<Dm\^. v^iy?^ 

(:^=arihv^ n-<>^ h-3- -Y/l^) v^^ h^^Vv-^^^^ffl 
30 l/\ ^^oTEAL 60^ y ^/l^/y h/^C0ft:b»9 t-T 

I B AL 80 5: y ^/L-/y h/v^fflv^fcr: - 
g/g^5>(a) ^3.0 g/g^g^Xa) ^l^X 

h=^Vv^^>^^fflV\ T I B AL(;0f'tt?i9{;iTEAL^ 

^^o7Km;^/;^fto. 1 y h/w^6.7 y :y 

[0 0 5 4] ^cO/J^^/Ky :7"n t:°u>'(^p</i^ h :7n'-i/ 

— ht^. 41. 5g/lO^-e$>«9 (97 + 29.5 (log MFR ) = 
144.7 ) . ^y^l^iS^ft (Nm) f^l82 T'fcofCo 

(2) mm%mm(Dmi^ 

±IE(i) T4^igL;^c^i^^ift:^IlJ^47}^^;J^y:7^^e°l^^- 

(pp-2 t$i^i-6) ^m^^f:im^mmmi(o{2) tm 
m\^\^x2mm(r>mmum^n\^^. ^^yvit\^. 
f)^hum.}^^v^J^\-^x. mmmi t^-'(om^^m^m 

50 [0 0 5 5] 11;^^ 3 



13 

(I CP ti^^-t^) (Drnm 

(0. 3 ^/l^/y :y h/V-) 4 m 1 v?^ y V'i='4^^Vv^^ 

V^iyiyyy<Ou-^':f^>'M^ (o. 08^/v/y 5/ h/W 

[0 0 5 6] ^v^T^ 5>T-filigf5^Jir ur. 
3. sy :y h/^'*3J:D^?i5ff>^ti t:'l-'>'3.0 y h/^^ffiA 

1:1 t-uvcDS-g^^trofc (X^a) , m^mrT'ik. 
f^jtE;/j^5o. 2kg/cm' -G {;i/^5^-c*s;J;:co:7"n t:°i/v 

[0 0 5 7] XSa T*#^,n/c/J<y-r — ^/>fiMKL/ci 

^ac^U>'^O^yUtt:;a5L 63<7)?l'^;^/;^^W?^bT. ^ 
^P^JdE;^^6.05 kg/cm' -G W:^-^. 75°C-ei. 2 B#Pb1:7° 

[0 0 5 8] rcoy^n fc'l/>^ - Jtg>A. 

(I CP) (::*5tt^^^^y y^t^ h 
:7a — U—h (MFRh) t^. 220 gXlO^XhK) (97 
+ 29.5 (log MFR ) =166. 1 ) . ;^ V^J^iS^ft (N 
m) fil84 T-feo^ho ^fc, I C P (^0;^ /V h :7 a — I/— 
h (MFR) =37g/105J', I CP(c:^ott^^^l-'>^ - 
:7^ni:'i-^*fi'^^gi55)'(^fJ'g' (Cv) -I8fift%, ^ 

(Gj =35fiS%, I C Ptr^^ttS^^l^^^ - :7'n 
Inl cxs = 5T*fco;^Co 

(2) mmm^m<Dmm * 
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*±IS(i) xmmi.f:im±i^mm\i<7>-:fx:^}c''i-:y - 

>^yn ^^/^^itfi-^flc (I CP) ^m^^rz.m\tmmMi<D 
[0 0 5 9] mmwu 

^fflL;^c:^yi-^ioo fiffl:§fSt;i»LT. iyy^^y^^^') 

[0 0 6 0] ^^^il5 

2 (p - (t-:7^'^/V) ^SS^®^r/l^^:^^7A:K. i/ai/W 

it^ m) M) pp-i SOSSgpt^^ctLT^ 

/w^ (^^^H^^U ^2Ofi»^^fflb:^cJ[^if1^ti^j5E0-|| 

[0 0 6 1 ] -^mm^ 

%mm2(D{2) t^*3V^T. PP-2(^fi^80aft^JC-^ 

t:^l/>'=i'jU (EPR) (0*-^^=^^ m) Wk. EP961S 
P) lOfiaa5S:^6.{-^APLfcri:i^^t^^ife^J2i:[s] 

m\^\^xmfiUmm^mm\^x-<uy hitler- ^ ^s^v^ 
[0 0 6 2] m^mi 

30 MM^^\Q(r>^^^^:y " zf'a^fuiy^^M. (epr) 

^U^/ - - :/^>^^>'=?"^ (SEES) (i/:n 

(t5fc) G1652 . PS^^» = 29fifi%) {^^^M 

[0 0 6 3] 
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^i-o 40 
[0 0 6 6] l:tmm 4 * 
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mmmi tmmi^i^x. ^^(a) ^pMufco 
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[0 0 7 1 ] :ioo/-Ky ::^n t^u- h :7n — u— h 

t^, 9.4 g/lO^-Cfot9 (97 + 29.5 (log MFR ) =125. 
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